Abstract--The project concerns the practical applications of multipolar induction machines as generators for small and medium wind turbines. Such a multipolar generator should be built in a way that the primary and secondary windings are placed on the stator, and the rotor is tooth-like without windings, with each tooth equivalent to one pole pair. The most reliable design is that with a singlephase secondary winding, which provides efficient control of the generator.
I. INTRODUCTION
Nowadays the use of wind energy is developing in the direction of large and medium wind generators, which are able to work in parallel with the grid or independently. The most common solution for such systems is a direct-drive synchronous generator, which provides high efficiency and installed power factor.
A conventional induction generator possesses a number of advantages -such as high reliability and stability when working to the power grid [5] . However, it also has some significant disadvantages -e.g. the low efficiency and power factor when the number of pole pairs is greater than/at the number of pole pairs exceeding four [6, 8] . They are impossible to use as direct driven wind generators for small and medium wind turbines. Accordingly, the direct driven generators are based on synchronous machines with controlled or permanent magnet excitation systems [2, 3] .
In this project we overview the practical application of multipolar induction machines as generators for small and medium wind turbines. In the considered model all the windings are placed on the stator, and the rotor is tooth-like with no windings. Figure 1 shows the circuit diagram of an induction generator whose primary (A -X, B -Y, C -Z) and secondary (a -x) windings are situated in the grooves/bores of stator 1. Accordingly rotor 2 is toothlike and has no windings. Each tooth 3 of rotor 2 corresponds to one pole pair. The total number of teeth can be rather big, which does not lead to enlargement of winding coils of the stator and, therefore, of the magnetizing current. The secondary winding is single phased and is also placed in the stator's grooves. In the secondary circuit capacitors and electrical devices (load) R L1 -R L5 are arranged. The secondary winding plays a major role in magnetizing the system and reducing the losses of the electrical machine. The system requires neither brushes nor slip-rings.
II. SPECIAL FEATURES OF THE MULTIPOLAR INDUCTION GENERATOR WITH A SINGLE-PHASE SECONDARY WINDING
Owing to the single phase secondary winding the number of coils in the stator is limited. In this case, at the number of pole pairs equal to 22, there are four coils in each phase. The primary windings, A-X, B-Y and C-Z, are situated in pole extensions 4. Each pole extension between two grooves can have up to five smaller teeth with a step t zp , which is equal to the step t z for the teeth on the rotor. Fig. 1 . The construction and circuit diagram of the induction generator with primary and secondary windings on the stator: A-X, B-Y, C-Z -primary windings; a-x -secondary windings; 1 -stator; 2 -rotor; 3 -rotor teeth; 4 -pole extension; 5 -teeth on the pole extension; C1, C2 -capacitors in the primary and secondary circuits; RL1 -RL5 -controlled secondary load resistance; tZ, tZP, t1, t2 -stator and rotor tooth steps; k1 -k2 -NC contacts
The practical application of the single-phase secondary winding is that it simplifies the transfer of energy to the load. At rotation the rotor teeth change their location with respect to the stator pole extension -from teeth to grooves, which, in turn, causes a periodical 
